Accelerated caffeine metabolism after omeprazole treatment is indicated by urinary metabolite ratios: coincidence with plasma clearance and breath test.
Omeprazole has previously been shown to induce hepatic cytochrome P4501A2 activity, as evidenced by an accelerated N-3-demethylation in the 13C-[N-3-methyl]-caffeine breath test. In this study we investigated whether the inducing potency of omeprazole can be quantified by the determination of urinary caffeine metabolite ratios, which are based on the urinary excretion of N-3-demethylated metabolites. These data were also compared with changes in plasma clearance. Twelve healthy volunteers were phenotyped as extensive metabolizers of S-mephenytoin and received seven daily doses of 40 mg omeprazole; eight of these were also treated with 120 mg/day. Moreover, six poor metabolizers were treated with 40 mg/day omeprazole. Three different urinary caffeine metabolite ratios were evaluated from urine samples collected between 5 and 8 hours after caffeine intake. The extensive metabolizers had a slight and nonsignificant acceleration between 7.8% and 17.0% after 40 mg omeprazole by the urinary ratios. However, treatment with 120 mg/day led to highly significant increases ranging from 25.0% to 32.1% (p < 0.002) in this group. Poor metabolizers responded with the highest increases of 40.2% to 41.2%. There was a good correlation between these parameters and the caffeine breath test, as well as the plasma caffeine clearance. The study showed an equivalent caffeine N-3-demethylation activity by all evaluation methods. The three urinary caffeine metabolite ratios sampled at the convenient interval of 5 to 8 hours after administration showed the dependence of CYP1A2 induction by omeprazole on the dose and genetic trait of S-mephenytoin hydroxylase.